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Dear Researcher:

Warner Instruments is proud to introduce our new Electrophysiology & Cell Biology Catalog.
This catalog contains many new products for cell imaging, biosensing, microinjection, and
electrophysiology.

Products Featured Include:

*PLI-100A Picoliter Microinjector - \\Vith three positive and two negative pressure capabilities,
the versatile PLI-100A is capable of large injections into capillaries or small injections into
mammalian nuclei.

R
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+ BioStat Multi-channel Potentiostat - The BioStat is a software-driven, multi-mode
potentiostat that can be used for measurement of pH, reactive oxygen species, L
and nitric oxide.

+ Compact Motorized Micromanipulator - Linear amplifiers, used to drive the stepper motors,
eliminate stray electromagnetic radiation; reducing noise and resulting in improved patch clamp
and electrophysiology performance.

Ty

* PFC-1 Proflow Chamber - Computer designed gaskets optimized for well-defined,
well-controlled shear-flow.

*RC-49FS Perfusion Chamber with Field Stimulation - Uses popular 18 mm round coverslip.
The low profile design allows for low entry angle patch electrodes.

3

+CL-200 Dual Channel Bipolar Temperature Controller - Single control temperature
adjustment, built-in protection for Peltier devices, open thermistor fault protection.

*New Zoom Stereo Microscopes - \ersatile, high performance, ergonomically designed
microscopes, with multiple stand options.

*ProgRes® Microscope Cameras - These CMOS and CCD cameras are suitable for all contrast
methods in light microscopy, C-Mount and USB2.0/FireWire interfaces. All ProgRes® cameras
include CapturePro® image capture software.

Sincerely,

L Mg
Ralph Abate
Business Manager, Warner Instruments
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Heating of Warner Imaging and Recording Chambers

Researchers have long understood the importance of temperature regulation in the study of cellular function.
For example, a recent PubMed search using the keywords “temperature” and “cell” produced over 29,000
references since 1995, most addressing the effect of temperature on the biophysical and metabolic function of
cells. In addition, the performance of imaging system optics is exquisitely sensitive to variations in
temperature as revealed by a shifting focal plane as the temperature of the objective changes. Therefore, for
the scientist studying cellular function in an imaging and recording environment, the importance of tight

thermal control cannot be overstated.

A number of issues confront the researcher attempting to control cellular temperature. These include
maintaining a constant and uniform bath temperature under various flow rates and controlling for changes in
the ambient temperature of the environment. In addition, effects resulting from the introduction of cold drugs
or solution to the perfusion path, and heat sinks due to microscope optics and stage adapters must be

addressed.

General Issues
Sources of Heat Flux

Heat flux pathways can be generally characterized as either conductive,
convective, or radiative. Traditionally, the greatest effort is directed
towards controlling conductive pathways, followed by convective
pathways. We define a conduction heat pathway as one wherein heat
energy is transmitted through a continuous intervening material. These
include the microscope stage or objective, the perfusion solution, the
chamber platform and other physical elements of the working
environment. Heat flux through convective pathways are generally less
significant but include evaporation or condensation and heat transfer due
to the movement of air across the imaging chamber. Radiative pathways
are, in general, easily controlled and will only be briefly considered here.

Space and Time Considerations in
Uneven Heat Conduction

We first consider sources of uneven heat distribution in the spatial
regime. These include poor heat conduction across the chamber bath or
from the platform to the chamber. Poor heat conduction across the bath is
manifest as a temperature gradient within the bathing solution. A
gradient of this type is often induced by an immersion objective placed in
direct apposition (either above or below) to the sample. Heat flux through
this pathway can be significant, resulting in as much as a 10°C
temperature change within 3-5 mm. Another, less dramatic, temperature
gradient can be generated in the bath by restricting the application of
heat to just the chamber platform. Since the platform applies heat only
along the edge of a chamber, a temperature gradient will be established
due to the heat capacity of water coupled with flow of relatively cold
solution into the chamber.

Uneven heating in the temporal regime can be generated by varying the
rate at which cool perfusion solution is introduced into a heated platform,
or by introducing drugs or solution (into the perfusion path) at a
temperature different than that currently being perfused. These
considerations will be addressed in greater detail below.

Outgassing
Another significant issue related to the application of heat to perfusion

solutions is termed outgassing. Under standard conditions, atmospheric
gas in contact with a liquid solubilizes into solution and tends towards an

equilibrium determined in part by the gasses partial pressure and the
temperature of the liquid. Generally speaking, cold liquids are capable of
solubilizing a greater volume of gas than a warm liquid. Therefore, as the
temperature of a liquid increases, dissolved gasses come out of solution
resulting in the appearance of bubbles.

Heating Methods

A number of approaches are used by investigators to regulate the
temperature of a sample under study. These include warming the
chamber platform and/or microscope objective using resistive, Peltier, or
liquid based application devices, channeling warm air across the imaging
chamber and/or optical components, and regulating the temperature of
the perfusing solution. Techniques for regulating the temperature of
perfusates include preheating the solution reservoir and/or using an inline
solution heater in the perfusion pathway. Each strategy has its strengths
and weaknesses and are discussed below.

How Temperature is Sensed

In general, temperature is measured using a thermistor or similar device
and fed back into a temperature controller which adjusts power to the
heating element. When regulating temperature it is important to account
for the response time of the feedback loop since this can cause the
system to oscillate.

Control and Regulation

Warner Instruments temperature controllers utilizes two thermistors per
channel to provide monitoring and feedback information to the controller.
One thermistor is placed within the heated element (e.g., chamber
platform, in-line heater, etc.) to measure the temperature of the heater
block. Information from this thermistor is fed back to the control
mechanism which applies sufficient power to the heater to maintain the
controller set point.

The second thermistor is usually placed in the solution path close to the
sample and measures the temperature at the sample. Information from
this thermistor is used by the researcher to adjust the set point of the
controller and to monitor the performance of the system.

This approach is very effective in providing tight thermal control (+ 0.1 C)
of the heating element, and consequently the perfusion solution, as long
as the feedback loop is sufficiently optimized. Warner Instrument
temperature controllers are provided with user selectable feedback

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



Heating of Warner Imaging and Recording Chambers

response time constants allowing the instrument to accommodate
different operating conditions

Methodology
In-line Solution Heating

The simplest and most direct approach for the application of heat to a
sample is to preheat the solution immediately prior to its delivery to the
chamber. The warmed perfusate washes over the sample and maintains a
uniform temperature at the sample, even with variable flow rates. This
method works well as long as solution continues to flow through the
heater into the chamber.

A number of considerations are important when using this approach. First,
it is important to minimize the distance between the heater and chamber.
If too much heat is lost en route, the user can attempt to raise the heater
controller set point above the boiling point of the solution. In addition,
variations in the flow rate can change the quantity of heat lost as the
solution moves from heater to chamber.

Chamber Platform Heating

Another strategy is to heat the chamber platform. This is usually achieved
by using a resistive element and this approach is provided for in Warner
chambers. A slightly more sophisticated tactic would be to supply heat to
the platform using either a Peltier or liquid based heating element.
Regardless of the method employed, this strategy is best suited for
conditions where the solution flow rate is extremely slow or nonexistent.

A number of considerations are important when using this approach. First,
the perfusing solution receives heat energy only after entering the
chamber, possibly generating a temperature gradient within the bath.
Second, since the platform applies heat only to the edges of the chamber,
the rate of transfer to the solution is slow. However, this approach excels
for conditions where solution flow is nonexistent, such as maintaining a
constant temperature while loading cells with indicator dyes.

In all cases, it is recommended that the chamber platform be thermally
isolated from the microscope stage as this can be a significant heat sink,
second only to the microscope objective. This is most readily achieved by
the use of a plastic stage adapter. While the primary purpose of a stage
adapter is to mate a platform to the specific microscope stage, the plastic
material used can also provide the desired thermal isolation.

Solution Reservoir Heating

Heating the solution reservair is not generally considered a successful
strategy for maintaining temperature in the bath since most, if not all, of
the heat energy is lost en route to the chamber. However, this technique
is important if outgassing of solutions is a problem. Since the gas load of
a solution is dependent on partial pressure and temperature, preheating
the solution at atmospheric pressure before delivery to the final heater
will minimize the occurrence of bubbles in the bath, even if the solution
cools en route. Therefore, solution reservoir heating is best used in
combination with other heating techniques as described below.

Microscope Objective Heating

While necessary, the use of immersion objectives in imaging presents a
difficult problem for the researcher attempting to maintain temperature at
the sample. Since the objective is in direct contact with the solution or
the chamber, and is placed immediately above or below the sample, it
presents a significant conduction pathway within the system.

Heated objective collars are commercially available and are designed to
minimize heat flux through the optics. However, many researchers
indicate that small variations in temperature, as the collar cycles off and
on, induces an oscillating shift in the focus plane. Warner Instruments
has an objective warmer which specifically addresses this issue. The
heated collar does not come into direct contact with the objective but
instead relies on a slower radiative heat transfer between the heater and
the objective. The capacitive thermal properties of the intervening air,
coupled with tight heating control by the temperature controller, removes
any abrupt changes in the temperature of the objective and stabilizes the
system against shifts in the focal plane.

As a final note, many researchers have expressed concerns about deep
thermal cycling an objective between uses. Some investigators have
addressed this issue by maintaining the objective warmer, and hence the
objective, at a constant temperature, even when not in use.

Heated Enclosures

Another strategy currently in use is to encase the imaging chamber and
microscope optics within a heated enclosure. The main advantage of this
approach is that both the chamber and objective are maintained at a
stable and uniform temperature. Heat is usually applied to the
environment by the introduction of warmed air to the enclosure. Some
disadvantages are slow responses to changes in the thermal set point,
possible introduction of airborne contaminates from the blower system,
and the requirement for bulky equipment on or about the imaging system.

Discussion

Each heating strategy discussed above has strengths and weaknesses
making it an incomplete solution for issues encountered with heating.
However, most experimental difficulties can be solved by using these
strategies in combination.

For example, platform heating alone is not sufficient to stably heat a
perfusing solution, but is necessary if solution flow is to be interrupted
for any reason. In addition, the most effective method of heating a
perfusion solution is via an in-line heater. Therefore, an optimal
combination for experiments where tight thermal control is desired under
variable, very slow, or interrupted flow conditions would be a
combination of in-line and platform heating.

If solutions are stored cold and used before reaching operating
temperature, or if the temperature is changed during an experiment, then
outgassing at the sample can be a problem. This is addressed by
including reservoir preheating in the experimental setup. However,
reservoir heating is unable to supply heated solutions to the chamber and
is best used in combination with an in-line solution heater.

Finally, recall that an objective warmer reduces the thermal gradient
between the microscope and sample. This, in turn, increases the
efficiency of any heating method employed. Of course, all described
approaches can be used in combination to provide efficient thermal
regulation under virtually any condition.

Warner Instruments provides high quality single and dual channel
temperature controllers, solution reservoir heaters, chamber platform
heaters, in-line solution heaters, stage adapters, and the aforementioned
objective warmer. We invite you to call our technical support staff and
we will be glad to aid you in determining the best application of these
heating strategies to your experimental setup.
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RC-1Z2

Oocyte Recording Chamber

A simple, low cost oocyte perfusion chamber

RC-1Z Top View
Agar Bri dge CENTNETN .
Well Suction
Tube
Perfusion
|l ——
Inlet Suction
———————————————————— Reservoir
Oocyte Wells Bath
» Specially designed for oocyte studies Specifications
« Unique slotted bath Material Polycarbonate
. . . Footprint (L x W 7.7x5.1¢cm
* Dimpled bottom aids oocyte impalement P - ( - )
Bath Dimensions 25x35x25mm
) o (Lx W x H)
The Bp—1Z chzmbefr fgatures a unique slot-shaped bath for applications Volume, by Depth 85 pl/mm
requiring rapid pertusion. Chamber Floor Insert 25 x 75 x 3 mm, polycarbonate
The chamber is constructed using a two-piece design. The top piece Input Tubing (ID x OD)  1.14 x 1.57 mm (PE-160)
forms the chamber body and contains a solution aspiration reservoir. An Aspirator Coupling 1.67 mm OD

agar bridge well with connecting channel to the input side of the bath is
also provided. An isolated well is provided on the downstream side of the

bath, however, most users place the sense electrode directly into the Order # Model Product

suction well. W4 64-0318 RC-1Z Oocyte Chamber

The bottam piece forms the floor of the chamber and houses the oocyte Optional Accessories

work area. To aid in securing the oocyte into position during impalement, W464-1586  BPM-1 Base Plate Magnetic Steel
the chamber bottom has three dimples with dimple diameters: 0.8, 1.0, W4 64-0206 MP-2 Perfusion Manifold, 2 Inputs
and 1.2 mm. Three grooves milled into the chamber bottom (parallel to W4 64-0207  MP-3 Perfusion Manifold, 3 Inputs
the.direction pf solution flow) aid in bathing the bottom side of the oocyte  y\yg 64-0208  MP-4 Perfusion Manifold, 4 Inputs
during perfusion. W4 64-0209  MP-5 Perfusion Manifold, 5 Inputs
Solutions are removed from the suction well via an adjustable suction W464-0210  MP-6 Perfusion Manifold, 6 Inputs
tube'and t;athTsholutioP hgight is adjusted by ra(;sir:jgfr]gvxée[;inglzt?zo W4 64-0211 MP-8 Perfusion Manifold, 8 Inputs
suction tube. e perfusion input accepts standard 1/ (PE-160) WA64-0755  PE-160/10  Polyethylene Tubing
polyethylene tubing.

Each chamber includes 10 feet of polyethylene (PE-160) tubing.

12 Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278  www.warneronline.com



RC-32

Oocyte Recording Chamber

A simple, low-cost chamber for studies of oocytes and other large cell structures

RC-3Z Chamber ]

shown with the RC-3Z Top View

Warner 7251 | .

Bath Clamp Perfusion

Headstage Inlets Agar Bridge Wells

/

@) (©)

Screw Holes
to Attach

Wid
e Headstage

Bath /
Narrow [ i
Bath I_/ o E

7
Suction Reservoir
Suction Tube

» Specially designed for oocyte studies
» Features two slot-shaped bath wells

» Allows fast solution exchange and easy cell

access B PM_ 1 BPM-1 shown with components

of our TEV-700 Oocyte voltage

Adjustable solution height Steel Base Plate clamp v‘vo‘r-kstatlon
The RC-3Z features two slotted bath wells; a narrow bath for applications
requiring rapid solution exchange, and a wider bath allowing good This solid steel plate provides
electrode access. The chamber is constructed using a two-piece design. a stable platform for mounting
The top piece forms the chamber body and contains a solution aspiration micromanipulators mounted on
reservoir. The bottom piece forms the floor of the chamber and houses the magnetic bases. A highly
oocyte work area. An agar bridge well with connecting channel to the durable powder coating applied
input side of the bath is also provided. An isolated well is provided on the to the surface makes it impervious to most common spills in the lab.
downstream side of the bath, however, most users place the sense Specifications
electrode directly into the suction well. Dimensions 30.5x61.0x0.95 cm (12 x 24 x 3/8 inch)
The perfusion inputs accept standard polyethylene tubing (PE-160). Weight: 14.06 kg (31 Ib)

Solutions are removed from the suction well via an adjustable suction

tube and solution height is set by raising or lowering this suction tube.
The suction tube out-port connects to 1.67 mm ID tubing. Threaded holes

are incorporated in the chamber body for mounting of the 0C-725C Order#  Model Product
bath headstage. W4 64-0319 RC-3Z Oocyte Chamber
Each chamber includes 10 feet of polyethylene (PE-160) tubing. Optional Accessories

W4 64-0755 PE-160/10 Polyethylene Tubing
Specifications W4 64-1586 BPM-1 Base Plate Magnetic Steel
Chamber material Polycarbonate W4 64-0206 MP-2 Perfusion Manifold, 2 Inputs
Footprint (L x W) 13x7.7cm (5.1 x3in) W4 64-0207 MP-3 Perfusion Manifold, 3 Inputs
Chamber floor insert (L x W x H) 75 x 25 x 1 mm, polycarbonate W4 64-0208 MP-4 Perfusion Manifold, 4 Inputs
Narrow bath dimension (L x W x H) 27 x3.2x32mm W4 64-0209 MP-5 Perfusion Manifold, 5 Inputs
Narrow bath volume, by depth 85 pl/mm W4 64-0210 MP-6 Perfusion Manifold, 6 Inputs
Wide bath dimension (Lx W x H) 27x6.3x32mm W4 64-0211 MP-8 Perfusion Manifold, 8 Inputs
Wide bath volume, by depth 170 pl/mm
Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160)
Aspirator coupling 1.67 mm (0D)

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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RC-10, RC-11, RC-13 and RC-16

RC Series Recording Chambers

Legacy, large bath chambers suitable for oocyte studies

These chambers are open bath chambers suitable for physiological

experiments performed with inverted or dissecting microscapes, including
patch and oocyte recording, isolated perfused tubule, and cell impalement
studies. RC chambers have also been used with fluorescence microscopy.

RC Series chambers are made from polycarbonate. A #2 thickness
coverslip (24 x 60 mm, user attached) becomes the floor of the bath. The
coverslip can be attached with vacuum grease or more permanently with
Sylgard or RTV cement. Models vary in bath diameter.

Solution can be introduced via gravity-feed and removed via suction, or
alternatively, input and output can be pump-controlled. Flow rates can
exceed 10 ml/min with gravity feed. The perfusion input accepts standard
1.57 mm OD polyethylene tubing (PE-160). Solutions are removed from a
separate suction reservoir to minimize noise in the recording chamber.
The suction tube height is adjustable to control the bath solution level.

Multiple perfusion lines can be connected using an MP series manifold,
see page 101, in place of the single-line connector supplied with the
chamber. An isolated reservoir is provided for an agar bridge in the
recording ground circuit.

RC-10

This small chamber with 10 mm diameter bath is recommended where
small volumes and fast solution exchange is important. Bath volume is
160 pl at 2 mm solution height. A single agar bridge well is supplied.

RC-11, RC-13 and RC-16

These larger bath chambers are used for studies of slices, oocytes, or
other large preparations. Models RC-13 and RC-16 may also be used

in patch clamp experiments where cultured coverslips are placed in the
chamber.* The RC-13 accepts 12 mm diameter coverslips and the RC-16
accepts 15 mm diameter coverslips. A groove is milled in the chamber
underside to hold the coverslip in place.

* Note: The double thickness of glass (bottom + sample coverslips) may
not be compatible with some short working distance microscope
objectives.

Mounting the Chamber

RC Series chambers are mounted onto a microscope using one of the
stage adapters on the following page. Each chamber is supplied with one
single input perfusion connector, one suction tube and one package of

#2 coverslips (24 x 60 mm). See page 70 for additional coverslips.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

RC-10 Top View
Isolated Agar Bridge Well
ol |
Suction 1 -
Sucti
o
i 6.4cm
@)
Side View
I_ 22 mm
10 mm
—
‘ ““*
1 4 mm
| T
5.4cm
RC-11 .
c Top View
RC-13 Perfusion Inlet Port
RC-16 71— :|
5.1cm D_
Q O
- Suction — Aglar I_Sluction
Resevoll  BridgeWell  Tube Slots
RC-11: A=11 mm, Vol.= 190 pl
RC-13: A=13 mm, Vol.= 260 pl Side View
RC-16: A=16 mm, Vol.= 400 pl
Bath 28 mm —|
t
I G I/
J_ N S [7,% 1.7 \J9 mm
smm |ty N Tt ]
T 79cm |
Order # Model Product
W4 64-0306 RC-10 Open Bath Chamber/10 mm Bath
W4 64-0307 RC-11 Open Bath Chamber/11 mm Bath
W4 64-0308 RC-13 Open Bath Chamber/13 mm Bath
W4 64-0309 RC-16 Open Bath Chamber/16 mm Bath




RC Series Stage Adapters

CB-10 Top View
CB-20
7.8cm |
| L
8.9 cm Chamber Cut-Out

for RC-11/13/16

22 mm |716.5 em—_ |

i
T—

Side View

RC Series stage adapter bases are made for a variety of microscopes.
Standard models fit the most commonly used stage on the microscope
model cited. However, microscopes are often fitted with optional or

special purpose stages. Refer to the outline drawings to determine the CB-2LzZ Top View

correct adapter for your microscope. Modified or special size adapters
can be ordered, call our technical support department for details.
Material is polycarbonate.

| |
| |
| Chamber Cut-Out 1= 10 cm
Order # Model Product | for RC-11/13/16 |
RC-10 Adapters I I
W464-0311 CB-IN  Nikon for Diaphot/TE200/TE300 ' '
W464-0312 CB-10  Olympus for IMT ' L]0
W464-0313 CB-10/2  Olympus for IMT-2/IX-50/IX-70 - t65em— |
RC-11/13/16 Adapters Side View
W4 64-0314 CB-2N Nikon for Diaphot/TE200/TE300 3.2 mm J_F — : : ,_n—L 6.4 mm
W4 64-0315 CB-20 Olympus for IMT T
W464-0316  CB-20/2  Olympus for IMT-2/IX-50/IX-70
W4 64-0317 CB-2LZ Zeiss for Axiovert
CB-1N Top View
CB-2N
CB-10/2
CB-20/2

o

Chamber Cut-Out

for RC-10
“A” Dimension
CB-1N:10.8 cm
CB-2N:10.8 cm
CB-10/2: 11.0 cm
CB-20/2:11.0 cm
A
3.2mm | I T T .
! Side View
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Series 20 Perfusion Chambers for Imaging and Recording

General Information

Series 20/ChAMbes Assembly of Chamber

Platform and : The chamber is prepared by applying a thin layer of vacuum grease to the
Stage Adapter chamber bottom. The sample coverslip (sample side up) is then attached

' to the chamber. This assembly is then placed in the platform and clamped
to provide a seal between coverslip and chamber. Mounting on the
microscope is done with the appropriate stage adapter. The installation is
completed by connecting the perfusion lines and any heater cabling
required. Assembly of the closed type chambers includes installation of
the top coverslip which precedes the steps outlined above.

siaqueys

-]

Clamp Screw
e

— Side Clamp

Modular Design

Series 20 chambers are a family of models designed to fill a large number
of imaging and recording needs. The modular design of Series 20
chambers consists of two parts; a polycarbonate chamber (insert) and an
aluminum platform (holder). The platform clamps onto the chamber —Chamber
providing a seal between the chamber and coverslip. Platforms come in )
both heater and non-heater styles and heater platforms are used where
chamber warming is required. The platform design allows quick removal Cover Glass
of the chamber for exchange of the coverslip. A variety of bath sizes and
shapes are offered to provide a ready solution to many research
requirements. Most models are stocked in depth for fast delivery.

Single Coverslip Design

A common feature of Series 20 chambers is the use of a disposable
coverslip as the bottom or floor of the chamber. In many cases, this same
coverslip will contain the cells to be studied. Thus, when used with an Adapter
inverted microscope, the image is viewed through a single coverslip
(#1 thickness, nominally 0.15 mm).

Heating
Element

Laminar Flow-Fast Exchange

A diamond-shape bath is incorporated into many Series 20 chambers
(models thru RC-26) to provide linear solution flow. Studies performed at
both Yale and Stanford Universities have shown that this shape produces
a laminar flow across the bath. The general shape is shown on p. x and
specific dimensions are provided in each chamber specification. In
general, the lower the ratio of bath width (W) to bath length (L), the
better the flow characteristics. Models with small bath volumes can have
exchange times measured in seconds even with flow rates less than 1 Perfusing the Chambers
ml/min. Larger models, starting with the RC-27, use a slotted bath shape.
These chambers are designed for slice studies and other applications
requiring a larger volume bath.

Perfusion can be via a pump-driven or gravity-fed system. Flow
rates of 10 ml/min or greater are possible but flows of 0.5 to 5
ml/min are the norm. Standard polyethylene tubing (PE-160 or

Chamber Materials equivalent) inserts directly into the input port. Solutions are

In addition to the traditional polycarbonate construction of Series 20 removed by suction using either a vacuum source or pump. Open
chambers, Warner now provides select chambers fabricated in bath chambers are equipped with an adjustable stainless steel
polysulfone and silicone. This polysulfone has the same high-quality suction tube for solution height control. Multiple perfusion lines can
machining characteristics as polycarbonate but is more resistant to be connected to these chambers using an MP or MPP Series
solvents, and more importantly, is autoclavable. manifold, see page 101.
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Series 20 Perfusion Chambers for Imaging and Recording

General Information (continued)

RC-21B with
P-2 Platform

RC-21BRFS with
P-2 Platform

RC-20 with
P-5 Platform

Closed Bath Design

Series 20 Closed Bath Chambers use coverslips at both the top and
bottom to enclose the bath area. The closed bath promotes a uniform
solution exchange and eliminates changes in focus due to alterations in
bath height. In addition, studies involving physiological bicarbonate
buffers can be performed with no gas loss at the chamber interface.
Closed chambers have been used in fluorescent, calcium and time-lapse
imaging studies.

Laminar Flow Geometry

| e
—~

Y

<« =

autoclaveable
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RC-24E with |
P-1 Platiorm?_" | | -

RC-27L with
=~ PH-6D Platform

E E;__-r:_

£ &
=

RC-22C with
P-1 Platform

RC-26 w/Slice Anchor
with P-1 Platform

RC-25F with
P-3 Platform

Open Bath Design

Open bath models are designed for electrophysiological recording and/or
optical imaging, and are used in applications including patch clamp,
oocyte clamp, and physiological measurements on cell cultures and tissue
preparations. The low profile design permits good electrode access to the
bath. Agar bridge wells for reference electrodes are provided.

aspiration
tube clamp

All Series 20 chambers equipped with a stainless steel suction tube now
include a suction tube clamp. This insures the adjustable tube will not move
once the solution height is set.
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JG-23

Sloped inflow allows for a smooth delivery of solution to the chamber

Using the JG-23 chamber this image
of an isolated colonic crypt was
acquired on a Zeiss spinning disk
confocal. The crypt was loaded with
BCECF to measure intracellular pH.
Image courtesy of John Geibel.

JG-23N/HP

Volume:
128 pl*

L N
| )
¢ [/' AT — ‘ ( )
N N ‘ o
—

21 mm

Bath Dimensions

JG-23W/HP

The JG-23 has been designed especially for researchers planning multiple
solution changes while attempting to maintain a tight optical focus on the
4 mm FW

specimen during an experiment. The design of this chamber eliminates
vibrations associated with solution delivery that could cause specimens or ¢

optical fields to fluctuate during recordings.

The JG-23 Series chambers incorporate the same advanced design as the
Series 20 diamond shaped chambers. A large imaging field allows for

maximal observation of biological specimens with the addition of a ¢ H e
sloped input. The advantage of this system over other chambers is the j Ry ‘H‘ |
addition of a sloped inflow which allows for a smooth and “ultra-quiet” 15.2 mm |i ’
delivery of solution to the chamber. \ , -

Volume:
238 pl*

I — —

The sloped input allows |-V type infusion lines to be used that can deliver T
fixed drops per sec to the chamber without the introduction of noise to .
the specimen field. In addition, multiplexed solution delivery is possible L

without solution switching artifacts. Amm [

24 mm <

Each chamber includes two magnetic plates, a magnetic perfusion tube
holder, one pack of #1 thickness coverslips (CS-22/50, 22x50 mm, . ) .
85/pkg), and 10 ft of polyethylene (PE-160) tubing. Volumes are for 1 mm solution height

) ) All chambers use a 22 x 50 mm coverslip
Slice anchors are available for both the JG-23W/HP and JG-23W/LP.
See page 71 for details.

Order # Model Product Order # Model Product

W4 64-1486 JG-23N/HP Ultra-quiet Chamber
High Profile, Narrow Bath

G c W4 64-0277 P-1 Platform, non-heated
W4 64-1487 JG-23W/HP  Ultra-quiet Chamber ] B}
High Profile, Wide Bath m 6: ‘1’2’2’4 E:ﬂ1 E:a:‘"m' :eated :
W464-1488 JG-23W/LP  Ultra-quiet Chamber 64-1526 PM-1 atform, heated magnetic
Low Profile, Wide Bath W4 64-0253 SHD-26GH/10  Slice Anchor for RC-26G (1.0 mm)

W4 64-0254 SHD-26GH/15 Slice Anchor for RC-26G (1.5 mm)
W4 64-0255 SHD-26GH/20 Slice Anchor for RC-26G (2 mm)
W4 64-0708 CS-22/50 Coverslips, 22 x 50 mm
W4 64-0755 PE-160/10 Polyethylene Tubing
Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



RC-20 and RC-20H

Small Volume Closed Bath Imaging Chambers

* Closed bath design
* Our smallest volume, closed bath chambers

« Ideal for fluorescent, calcium, and time-lapse
imaging studies

The RC-20 and RC-20H are very small volume imaging chambers featuring
fast perfusion exchange and short working distance. The smaller and
narrower RC-20 insures linear solution flow and fast exchange while the
RC-20H features a larger viewing area. An access port (Hamilton syringe
compatible)* at the bath input may be used to inject substances into the
solution flow or to remove gas bubbles.

Two 15 mm round coverslips enclose the bath. The distance between the
top and bottom coverslips is 1 mm. The top coverslip is secured into place
with a retainer ring.

Studies involving physiological bicarbonate buffers can be performed with
these chambers with no gas loss at the chamber interface. In addition,
the closed design allows the use of permeable supports. With laminar
flow, minimal distortion of the sample will occur during perfusion.

RC-20 and RC-20H chambers require a platform (P-5, PH-5, or PM-5) and
stage adapter to complete the assembly for mounting onto a microscope.

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-15R, 15 mm diameter, 100/pkg), 10 feet of PE-160 tubing, and a
CR-15 top coverslip retaining ring.

* 25 gauge (0.45 mm OD) needle

Specifications RC-20 RC-20H
Material Polycarbonate Polycarbonate
Bath dimensions (L x W) 11.5x 6.3 mm 12.5x 10 mm
Volume, by depth 48 yl 90 pl
Top coverglass 15 mm round 15 mm round
Bottom coverglass 15 mm round 15 mm round
Injection port (ID x OD) 0.56 x 0.91 mm, 0.56 x 0.91 mm,
stainless steel stainless steel
Input tubing (ID x OD) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)
Output tubing (ID x OD) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)

Polycarbonate chambers featuring fast solution exchange and linear solution flow

RC-20 .

op View Suction Tube
Rc - 20 H Access

I |

Perfusion Inlet — = l_ @_ I_
CLE i

— I |

J
Inlet Port
. . Suction Reservoir
Side View
— 1088mm [—
i r=--
15 mm C p v Top Coverslip Retainer
\ T T of
! LT

i:l:g SE= UL J
Bath

15 mm Sample Coverslip

Bath Dimensions

— T
gﬁpm 10 mm
1.5 mm 125 mmj

RC-20 RC-20H

Order # Model Product

W4 64-0222 RC-20 Small Volume Imaging Chamber

W4 64-0223 RC-20H Small Volume Imaging Chamber

W4 64-0281 P-5 Platform, non-heated

W4 64-0288 PH-5 Platform, heated

W4 64-1564 PM-5 Platform, heated magnetic

Accessories and Replacement Parts

W4 64-0755 PE-160/10 Polyethylene Tubing

W4 64-0703 CS-15R Coverslips, 15 mm

W4 64-0276 CR-15 Replacement Coverslip Retainer

W4 64-0274 RH-2 Heater Elements (2) for
PH (Heater) Platforms with

Mounting Pads and Screws

W4 64-0273 SS-3 Slice Support for

RC-27L and RC-29

W4 64-0271 TS-30G Glass Thermistor

(Alternate to TS-70B)

W4 64-0269 TS-60P Probe Thermistor for CC-28 Cable

W4 64-0270 TS-70B Bead Thermistor for CC-28 Cable

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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RC-21B and RC-21BR

Large Closed Diamond Bath

* Closed bath design
* Diamond fluidics

* Ideal for fluorescent, calcium, and time-lapse
imaging studies

* Uses 22 mm square or 25 mm round coverslips

» Large optical imaging area

* Good access for upright or inverted microscopes

The RC-21B and RC-21BR chambers feature a closed bath, short working
distance, and linear solution flow. Separation between the top and
bottom coverslip is 2.5 mm and total bath volume is 358 pl. At the bath
output, a length of tubing is used as a back pressure control to insure
smooth flow. An additional stainless steel port at the bath input fits a
standard Hamilton microliter syringe.” This port is useful for injecting
substances or for removing air bubbles from the sealed chamber.

Studies involving physiological bicarbonate buffers can be performed with
these chambers with no gas loss at the chamber interface. With laminar
flow, minimal distortion of the sample occurs during perfusion.

RC-21B and RC-21BR chambers require a platform (P-2, PH-2, or PM-2)
and stage adapter to complete the assembly for mounting onto a
MiCroscope.

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-22S and CS-25R, respectively, 100/pkg) and 10 feet of PE-160
polyethylene tubing.

* 25 gauge (0.45 mm OD) needle

Large viewing area and good access for microscope objectives

RC-21B

RC-21BR Top View

Secondary Inlet Port Sealant Groove

or Air Trap Release — (RC-21B) Both Sides
[
o
=<
Perfusion —a| = I} Bath CC
Inlet Port

Suction Reservoir —/

r—ar-nA

Back Pressure Tubing connects
between these two points

Side View
2.5mm M!ﬂﬁ
T =
Bath Dimensions
<>| |
13 mm
L 17 mm
Specifications RC-21B RC-21BR
Material Polycarbonate Polycarbonate
or polysulfone* | or polysulfone*
Bath dimensions (Lx W x H) | 17x13x25mm | 17x13x2.5mm
Volume 358 pl 358 pl
Top coverglass 22 mm square 25 mm round
Bottom coverglass 22 mm square 25 mm round

Injection port (ID x OD) 0.56 x0.91 mm, | 0.56 x0.91 mm,

stainless steel stainless steel

Input tubing (ID x OD) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)

Output tubing (ID x OD) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)

* Please call for price and availability of polysulfone chambers.

Order # Model Product

W4 64-0224  RC-21B Large Bath Imaging Chamber
W4 64-0225 RC-21BR Large Bath Imaging Chamber
W4 64-0278  P-2 Platform, non-heated

W4 64-0285  PH-2 Platform, heated

W4 64-1561 PM-2 Platform, heated magnetic
Accessories and Replacement Parts

W4 64-0755  PE-160/10  Polyethylene Tubing

W4 64-0704  CS-22S Coverslips, 22 mm, square
W4 64-0705  CS-25R Coverslips, 25 mm, round

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



RC-21BRFS

Chamber with Slotted Bath for Field Stimulation

Imaging chamber designed for field stimulation studies

RC-21BRFS “\
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* Designed for field stimulation studies involving
cardiac myocytes

* Closed bath design
* Small volume with slotted bath

« ldeal for fluorescent, calcium, and time-lapse
imaging studies

The RC-21BRFS is a small volume, closed bath imaging chamber designed
for field stimulation studies. It uses a pair of 25 mm round coverslips to
form the top and bottom of the chamber, and the total bath volume is 263
ul. Separation between top and bottom coverslips is 2.3 mm. Two
platinum wire electrodes are attached to the parallel sides of the oval-
shaped bath. The connecting wires are 15 ¢cm long and are terminated in
1 mm pins.

An additional stainless steel port at the bath input fits a standard
Hamilton microliter syringe.” This port may be used to inject substances
into the flow path or to remove air bubbles from the sealed chamber.

At the bath output, a length of tubing is used as a back pressure control
to insure smooth flow.

The RC-21BRFS chamber requires a platform (P-2, PH-2, or PM-2) and
stage adapter to complete the assembly for mounting onto a microscope.

Each RC-21BRFS chamber is supplied with a package of CS-25R glass
coverslips (#1 thickness, 25 mm diameter, 100/pkg) and 10 feet of PE-160
polyethylene tubing.

* 25 gauge (0.45 mm OD) needle

The SIU-102 is a bipolar stimulator designed for use with field
stimulation chambers. This instrument features constant
current and constant voltage modes, as well as bipolar, pulse,
and DC modes. Optical coupling is used to electronically
isolate the stimulator from the pulse source. Currents up to 100
mA and voltages up to 100 V are also supported. See page 247
for details.

RC-21BRFS
Top View Platinum
1 mm PIN p Wires
Secondary
Inlet Port rre
Perfusion :_
Inlet Port r
1
L
L\
[ 475 mm > |
1 mm PIN .
Suction Well
Side View
1
2.5 mm
T
Bath Dimensions
— 1
6.3 mm
L 18 mm
Specifications
Material Polycarbonate or polysulfone
Bath dimensions (L x W x H) 18.0x6.3x2.3 mm
Volume 263 pl
Electrodes Platinum wire,
15 cm leads with 1T mm pins
Top coverglass 25 mm round
Bottom coverglass 25 mm round

Injection port (ID x OD)
Input tubing (ID x OD)
Output tubing (ID x 0D)

0.56 x 0.91 mm, stainless steel
1.14 x 1.57 mm (PE-160)
1.14 x 1.57 mm (PE-160)

Order # Model
W4 64-0226 RC-21BRFS

Product

Imaging Chamber
with Field Stimulation

W4 64-0278 P-2
W4 64-0285 PH-2
W4 64-1561 PM-2
Accessories and Replacement Parts
W4 64-0755 PE-160/10
W4 64-0705 CS-25R

Platform, non-heated
Platform, heated
Platform, heated magnetic

Polyethylene Tubing

Coverslips, 25 mm round
#1 thick, Box of 100

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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RC-21BDW

Open Diamond Bath

Open, diamond shaped bath with wicked solution removal

RC-21BDW

siaquieya gz Sauas

RC-21BDW shown in a P-2 platform

* Designed for physiological measurements
on cell cultured coverslips

« Identical to the RC-21BRW except for Bath
a diamond shaped bath

RC-21BDW

Suction
Tube

Top View

—

Perfusion

Inlet Port \ \
N

Side View
7~ 1

* Uses a 25 mm round coverslip as the
chamber floor

* Diamond shaped bath provides laminar
solution flow

* Quiet operation
» Wicked solution removal from bath 25 mm¢

» Can be used with upright or inverted
microscopes ¢

Wick Slot

17.0 mm[<—

The low profile design of the RC-21BDW permits good electrode access
to the chamber bath. Constant solution level and quiet operation are
assured with the use of a wick between the chamber bath and suction
well. With laminar flow, the sample is minimally distorted during
perfusion. Bath volume is 143 pl for each mm of solution height.

The RC-21BDW chamber requires a platform (P-2, PH-2, or PM-2) and
stage adapter to complete the assembly for mounting onto a microscope.
Each RC-21BDW chamber is supplied with a package of #1 thickness
glass coverslips (CS-25R, 25 mm diameter, pkg. of 100) and 10 feet of
PE-160 polyethylene tubing.

13 mm

Order # Model
W4 64-0362 RC-21BDW

Product

Open Chamber for 25 mm
Round Coverslips

Platform, non-heated
Platform, heated
Platform, heated magnetic

W4 64-0278 P-2

W4 64-0285 PH-2
W4 64-1561 PM-2
Accessories and Replacement Parts

Specifications

22

Material

Polycarbonate

Bath dimensions (L x W x H)

17x13x 2.5 mm

Volume, by depth

143 pl/mm

Bottom coverglass

25 mm round

Input tubing (ID x OD)

1.14 x 1.57 mm (PE-160)

Output tubing (ID x 0D)

1.14 x 1.57 mm (PE-160)

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

W4 64-0755 PE-160/10 Polyethylene Tubing

W4 64-0705 CS-25R Coverslips, 25 mm round,

#1 thick, Box of 100




RC-21BRW
Open Round Bath

Large round, open bath for maximum imaging area

RC-21BRW

» Designed for physiological measurements
on cell cultured coverslips

* Uses a 25 mm round coverslip as the
chamber floor

* Quiet operation
* Broad imaging area
* Wicked solution removal from bath

» Can be used with upright or inverted
microscopes

The RC-21BRW is an open bath recording chamber using a 25 mm round
coverslip as the chamber bottom. The wide, round aperture of the
RC-21BRW maximizes the viewing area on the coverslip and enables
excellent access for electrodes. Constant solution level and quiet
operation are assured with the use of a wick between the chamber bath
and suction well. Bath volume is 240 pl for 1 mm solution height.

The low profile design of the RC-21BRW and its platform are useful for
use with large objectives and will accommodate either upright or inverted
microscopes. The large imaging area (17 mm diameter) increases the
likelihood of viewing cell features located along the periphery of the
chamber.

The RC-21BRW chamber requires a platform (P-2, PH-2 or PM-2) and
stage adapter to complete the assembly for mounting on a microscope.

Each chamber includes a pack of #1 thickness glass coverslips (CS-25R,
25 mm diameter, 100/pkg) and 10 feet of PE-160 tubing.

RC-21BRW shown in a PM-2 platform

RC-21BRW

Dimensions of the RC-21BRW are the same as the RC-21BDW
(see facing page) except bath is 17.4 mm round.

Specifications

Material Polycarbonate
Bath dimension (D x H) 17.4 x 2.5 mm
Volume, by depth 240 pl/mm
Bottom coverglass 25 mm round

Input tubing (ID x OD)
Output tubing (ID x 0D)

1.14 x 1.57 mm (PE-160)
1.14 x 1.57 mm (PE-160)

Order # Model
W4 64-0227 RC-21BRW

Product

Open Chamber for 25 mm
Round Coverslip

Platform, non-heated
Platform, heated
Platform, heated magnetic

W4 64-0278 P-2
W4 64-0285 PH-2
W4 64-1561 PM-2
Accessories and Replacement Parts
W4 64-0755 PE-160/10
W4 64-0705 CS-25R

Polyethylene Tubing

Coverslips, 25 mm round,
#1 thick, Box of 100

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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RC-22 and RC-22C

Open Diamond Bath for Tissue Slice Studies

Small volume, open bath recording chambers designed for tissue and brain slice studies

* Designed for tissue slice or cultured cell studies

» Applications include patch clamp, intracellular/
extracellular recordings, and imaging

* Diamond shaped bath provides laminar solution
flow

* Small bath volume facilitates rapid solution
exchange

 Slice anchor included

The RC-22 and RC-22C are small volume, open bath recording chambers
designed for tissue and brain slice studies. The diamond shaped chamber
bath facilitates laminar solution flow.

Slices are secured via a supplied stainless steel anchor (or harp). The
RC-22 comes with an SHD-22L/15 anchor, and the RC-22C comes with an
SHD-22CL/15 anchor harp. Threads are made of Lycra and have a spacing
of 1.5 mm. While anchor mass (typically 300 milligrams) is sufficient to
secure a slice into place, Warner anchors rely on a close fit between the
anchor body and the chamber sidewall. This feature can reduce stress

on the anchored slice.

Solution aspiration is via a stainless steel suction tube which is secured
by a clamp insuring the adjustable-height suction tube will not move once
set by the user. Each chamber has an agar bridge well for reference
electrodes and the working volume of the RC-22 and RC-22C is 115 pl and
138 l, respectively. Chamber sidewalls have a height of 1.2 mm to assist
with electrode access and placement.

The RC-22 and RC-22C chambers require a platform (P-1, PH-1, or PM-1)

and stage adapter to complete the assembly for mounting onto a
microscope. The bottom-forming coverslip is 22 x 40 mm.

Each chamber is supplied with a slice anchor, a swatch of nylon mesh,
a pack of #1 thickness glass coverslips (CS-22/40, 22 x 40 mm, 50/pkg)
and 10 feet of PE-160 tubing.

RC-22 shown in a PM-1 heated platform

RC-22
RC-ZZC TOp View Suction
Reservoir
Perfusion = D
Inlet Port
N Dam
/
Agar Bridge Well /
: . Suction Tube Slot
Side View l'
e 1
sgmmEb——_—__ 7t o5 |63mm
T
Bath Dimensions
RC-22 RC-22C

< I

Specifications RC-22 RC-22C
Material Polycarbonate Polycarbonate
or polysulfone* | or polysulfone*
Bath dimensions (Lx W xH) | 22x8x3.8mm | 23x10x 3.8 mm
Volume, by depth 115 pl/mm 138 pl/mm
Bottom coverglass 22 x 40 mm 22 x 40 mm
Input tubing (ID x 0D) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)
Aspirator coupling 1.67 mm (OD) 1.67 mm (0OD)

* Please call for price and availability of polysulfone chambers.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



RC-22 and RC-22C

Open Diamond Bath for Tissue Slice Studies (continued)

Shown above is a typical complete system, which includes an RC-22
chamber, heated platform, dual channel temperature controller, in-line
solution heater, connecting cable and a stage adapter.

Order#  Model Product

W4 64-0228 RC-22 Recording Chamber for Tissue
Slice with SHD-22L/15 Anchor

W4 64-0229 RC-22C Recording Chamber for Tissue
Slice with SHD-22CL/15 Anchor

W4 64-0277 P-1 Platform, non-heated

W4 64-0284 PH-1 Platform, heated

W4 64-1526 PM-1 Platform, heated magnetic

Accessories and Replacement Parts

W4 64-0755 PE-160/10 Polyethylene Tubing

W4 64-0707 CS-22/40 Coverslips, 22 x 40 mm #1, 50/box
W4 64-0246 SHD-22L/15  Slice Anchor, 1.5 mm

: W4 64-0247 SHD-22CL/15  Slice Anchor, 1.5 mm
RC-22 chamber with slice anchor and patch electrode W4 64-0198 Nylon mesh, 12 pieces, 7 x 7 cm

Slice Anchor Kits
W4 64-0263 SHD-22Kit Slice Anchor Kit
W4 64-0264 SHD-22CKit  Slice Anchor Kit

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 25
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RC-24 and RC-24E

Fast Exchange Open Diamond Bath Chambers

Our smallest, open bath chambers for very fast solution times

RC-24
RC-24E

H‘_ e =

——

» Designed for physiological measurements of
cell cultured coverslips

* Applications include patch clamp, imaging
and intracellular/extracellular recordings

* Diamond shaped bath provides laminar
solution flow

* Both perfusion and aspiration ports on same
side of chamber

* Very small bath volume facilitates very fast
solution exchange

The bath volume in these models is among the smallest of the open
style chambers. This enables very fast solution exchange for a variety
of applications, including patch clamp and electrophysiology studies.
The small bath volumes are especially useful when using drugs in
small quantities.

The RC-24 and RC-24E have a an unusual characteristic in that both the
perfusion inlet and aspiration outlet is on the same side of the chamber.
This allows the associated perfusion lines to be conveniently placed on
only one side and facilitates electrode placement.

An agar bridge well for reference electrodes is provided, as is an
aspiration well. The aspiration well is equipped with a stainless steel
aspiration tube (1.67 mm OD) together with a tube clamp. The clamp
insures that the adjustable suction tube will not move once the height
is set by the user.

The floor of each chamber can be formed from either a 22 mm square
coverslip or from a 22 x 40 mm rectangular coverslip. Each chamber
requires a platform (P-1, PH-1, or PM-1) and a stage adapter to complete
the assembly for mounting on a microscope.

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-22/40, 22 x 40 mm, 50/pkg) and 10 feet of PE-160 tubing.

RC-24
RC-24E Top View
Suction gggg?‘g . K Agar Bridge Well
Tube Slot \
\ \
Perfusion __ |
InletPort |~
AN
N\
\— Bath
Side View
- : —L
Itﬁ P g m—— I 3.8 mm
Bath Dimensions
RC-24 RC-24E
15 mm 15 mm
Specifications RC-24 RC-24E
Material Polycarbonate Polycarbonate
Bath dimensions (LxWxH) | 15x5x3.8mm | 15x6x3.8mm
Volume, by depth 40 pl/mm 50 pl/mm
Bottom coverglass 22 x 40 mm 22 x 40 mm
Input tubing (ID x OD) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)
Aspirator coupling 1.67 mm (0D) 1.67 mm (0OD)
Order # Model  Product
W464-0230 RC-24 Fast Exchange Recording Chamber
W4 64-0231 RC-24E Fast Exchange Recording Chamber
W4 64-0277  P-1 Platform, non-heated
W4 64-0284  PH-1 Platform, heated
W464-1526 PM-1 Platform, heated magnetic

Accessories and Replacement Parts

W4 64-0755 PE-160/10  Polyethylene Tubing
W4 64-0707 CS-22/40  Coverslips, 22 x 40 mm #1, Box of 50
W4 64-0704 CS-22S Coverslips, 22 x 22 mm

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



RC-24N

Open Diamond Bath for Fast Fluid Exchange

A small, open bath chamber with diamond shaped fluidics
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RC-24N shown in a PH-1 heated platform

» Designed for physiological measurements of RC-24N

cell cultured coverslips .
o ) ) Top View
» Applications include patch clamp, intracellular/ Suction Tube Slot

extracellular recordings, and imaging \ Agar Bridge Well

» Diamond shaped bath provides laminar Bath
solution flow g

* Very small bath volume facilitates very fast 2 Perfusion Inlet Port

solution exchange \ )
\\

The RC-24N chamber design is taken from the RC-24 and improves the Suction Reservoir

flow characteristics by providing a linear path. The bath volume in this Side View ¢

model is among the smallest of the open style chambers. This enables [

very fast solution exchange for a variety of applications, including patch \’— ‘% 3.8 mm

clamp and electrophysiology studies. The small bath volume is especially

useful when using drugs in small quantities.

An agar bridge well for refe.rence elt_actrodgs is prqvided, as is an <>‘_ 6 mm
aspiration well. The aspiration well is equipped with a stainless steel

aspiration tube (1.67 mm OD) together with a tube clamp. The clamp f
insures that the adjustable suction tube will nat move once the height

is set by the user. The chamber floor is formed from a 22 x 40 mm
rectangular coverslip.

The RC-24N requires a platform (P-1, PH-1, or PM-1) and stage adapter
to complete the assembly for mounting on a microscope.

Order # Model Product
W4 64-0381 RC-24N Fast Exchange Recording Chamber

Each chamber i Jied with " £ 41 thick ’ p W4 64-0277 P-1 Platform, non-heated

ach chamber is supplied with a package o ickness glass coverslips

(CS-22/40, 22 x 40 mm, 50/okg) and 10 feet of PE-160 tubing. W4 64-0284  PH-1 Platform, heated _
W4 64-1526 PM-1 Platform, heated magnetic

Accessories and Replacement Parts

Specifications -
Matoria Polvearbonat W4 64-0755 PE-160/10  Polyethylene Tubing
t

a e”_a - glycarbonate W4 64-0707 CS-22/40 Coverslips, 22 x 40 mm #1, Box of 50
Bath dimensions (L x W x H) 15x 6 x 3.8 mm
Volume, by depth 54 pl/mm
Bottom coverglass 22 x 40 mm
Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160)
Aspirator coupling 1.67 mm (0D)

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 27



RC-25 and RC-25F

Round Coverslip Chambers

Open diamond bath polycarbonate recording chambers designed for round coverslips

RC-25 Top View
RC-25F Round Coverslip Y Suction Reservoir

fits on bottom
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Perfusion
Inlet Port
/
/ I- Suction
Agar Bridge Well Tube Slot
| Side View
1
4imm =1

. . . Bath Dimensions
Designed for physiological measurements of RC-25 RC-25F

cell cultured coverslips
Applications include patch clamp, intracellular/ L | 12 mm L | 13 mm

extracellular recordings and imaging ”
mm

Uses 12 or 15 mm round coverslips as the
chamber floor

Diamond shaped bath provides laminar Specifications RC-25 RC-25F

solution flow . ) Material Polycarbonate Polycarbonate
» Small bath volume facilitates fast solution or polysulfone* | or polysulfone*

exchange Bath dimensions (Lx W x H) | 25x12x41mm |24x13x4.1 mm
The design of the RC-25 and RC-25F chambers incorporates a diamond- Volume, by depth 90 pl/mm 133 pl/mm
shaped bath which has been shown to produce a laminar flow. Since Bottom coveralass 12 or 13mm round | 15 mm round
the bath volumes of these chambers is small (30 yl/mm and 133 pl/mm : g
for the RC-25 and RC-25F, respectively), fluid exchange times are Input tubing (ID x OD) 1.14x1.57 mm | 1.14x 1.57 mm
measured in seconds even when flow rates are less than 1 ml/min. (PE-160) (PE-160)
The RC-25 works equally well with either 12 or 13 mm diameter Aspirator coupling 1.67 mm (0D) 1.67 mm (0D)

coverslips while the RC-25F uses 15 mm coverslips. In general, these * Please call for price and availability of polysulfone chambers.
coverslips are used to form the bottom of the chamber bath.

NOTE: These chambers are not designed for insertion of coverslips Order # Model Product
from the top.

The RC-25 requires a platform (P-3, PH-3, or PM-3) and the RC-25F
requires a platform (P-4, PH-4, or PM-4). Both chambers require a stage
adapter to complete the assembly for mounting onto a microscope.

W4 64-0232 RC-25 Round Coverslip Recording Chamber
W4 64-0233 RC-25F Round Coverslip Recording Chamber
W4 64-0279 P-3 Platform, non-heated, for RC-25

W4 64-0286 PH-3 Platform, heated, for RC-25

W4 64-1562 PM-3 Platform, heated magnetic, for RC-25
W4 64-0280 P-4 Platform, non-heated, for RC-25F
W4 64-0287 PH-4 Platform, heated, for RC-25F

W4 64-1563 PM-4 Platform, heated magnetic,
for RC-25F

Accessories and Replacement Parts

W4 64-0755 PE-160/10 Polyethylene Tubing
W4 64-0702 CS-12R Coverslips, 12 mm
W4 64-0703 CS-15R Coverslips, 15 mm

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-12R; 12 mm round for the RC-25, CS-15R; 15 mm round for the
RC-25F; 100/pkg) and 10 feet of polyethylene (PE-160) tubing.
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RC-26GLP

Open Diamond Bath with Low Profile

Designed for studies of cell cultured coverslips on upright microscopes

RC-26GLP

* Applications include patch clamp, intracellular/
extracellular recordings and imaging

» Extra-low profile facilitates electrode access

* Diamond shaped bath provides laminar
solution flow

* Broad optical imaging area

* Can be used with either upright or inverted
microscopes

The RC-26GLP is a low praofile version of the RC-26G recording chamber.
The sides of this chamber have been milled to a height of only 2 mm
and the lower profile provides extra clearance for upright microscopes,
water immersion objectives and permits good electrode access to the
chamber bath.

The chamber floor is comprised of a 22 x 40 mm coverslip. The working
volume is 234 pl per 1.0 mm of solution height. The chamber is equipped
with a stainless steel suction tube together with clamp. The clamp insures
that the adjustable aspirator tube will not move once the height is set by
the user.

The RC-26GLP chamber requires a platform (P-1, PH-1 or PM-1) and stage
adapter to complete the assembly for mounting onto a microscope.
Each RC-26GLP chamber is supplied with a package of CS-22/40 glass

coverslips (#1 thickness, 22 x 40 mm, 100/pkg) and 10 feet of PE-160
tubing.

Thermograph demonstrating bath temperature of RC-26GLP
with in-line heater. Platform heaters turned off, and the flow
rate set to 2 ml/min.

Well

Perfusion —~ — Dam
Inlet Port

i~
Agar Bridge Well Suction J
Tube Slot

RC'26G LP TOp View I—Suction
/

Side View

20mm—|
el ]
=

Bath Dimensions

24 mm

Order # Model Product

W4 64-0236 RC-26GLP Low Profile Large Bath

Recording Chamber

W4 64-0277 P-1 Platform, non-heated

W4 64-0284 PH-1 Platform, heated

W4 64-1526 PM-1 Platform, heated magnetic

Specifications Accessories and Replacement Parts

Material Polycarbonate or polysulfone* W4 64-0755 PE-160/10 Polyethylene Tubing

Bath dimensions (L x W x H) 24x15x2mm W4 64-0707 CS-22/40 Coverslips, 22 x 40 mm

Volume, by depth 234 pl/mm Optional Slice Anchors

Bottom coverglass 22 x 40 mm W4 64-0253 SHD-26H/10  Slice anchor for RC-26G (1.0 mm)
Input tubing (ID x 0D} 114 x1.57 mm (PE-160) W4 64-0254 SHD-26H/15  Slice anchor for RC-26G (1.5 mm)
Aspirator coupling 1.67 mm (0D)

* Please call for price and availability of polysulfone chambers.

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

W4 64-0255 SHD-26GH2  Slice anchor for RC-26G and
RC-26GLP (2 mm)
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RC-26 and RC-26G

Chambers with Coverslip Insertion Option

Supports greater bath depth than the RC-26GLP

* Designed for patch clamp studies

» Can be used with tissue slice samples or cell
cultured coverslips

» Tissue slice anchors available

» Applications include patch clamp, intracellular/
extracellular recordings and imaging

* Diamond shaped bath provides laminar
solution flow

* Large imaging area
* Can be used with upright or inverted
microscopes

The RC-26 and RC-26G chambers are designed to be used with cells
cultured onto glass coverslips or with tissue and brain slice samples.
The broad imaging area of these chambers (12 x 25 mm and 15 x 24 mm
for the RC-26 and RC-26G, respectively) provides excellent access for
bath electrodes and water-immersion objectives. The diamond shaped
geometry facilitates laminar solution flow throughout the bath area.

The large bath of these chambers allows coverslips to be inserted into
the top opening and removed at the end of the experiment. The RC-26
and RC-26G chambers can accept a 12 or 15 mm diameter coverslip,
respectively. The working volumes, for 1T mm solution height, of the
RC-26 and RC-26G model chambers are 170 and 234 pl, respectively.

Large tissue samples can also be placed directly into the chamber.
Slice anchor hold downs are available for tissue slice studies. Anchors
are available with Lycra thread spacing at 1.0, 1.5, and 2.0 mm.

Both chambers require a platform (P-1, PH-1, or PM-1) and stage adapter
to complete the assembly for mounting on a microscope. The chamber
floor consists of a 22 x 40 mm coverslip.

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-22/40, 22 x 40 mm, 50/pkg) and 10 feet of PE-160 tubing.

RC-26 shown in a PH-1 heated platform

RC-26 ,
Top View .
RC-26G ISuchon Well
Perfusion _ |
Inlet Port
/
Agar Bridge Well
Side View
Suction Tube Slot
I [ |
4mm = ———
I
Bath Dimensions
RC-26 RC-26G
12 mm 15 mm
L 25 mm L 2% mr:l_L
Specifications RC-26 RC-26G
Material Polycarbonate Polycarbonate

or polysulfone*

or polysulfone*

Bath dimensions (Lx W x H) | 25x12x4 mm 24 x 15 x 4 mm
Volume, by depth 170 pl/mm 234 pl/mm
Bottom coverglass 22 x 40 mm 22 x 40 mm
Input tubing (ID x 0D) 1.14 x 1.57 mm 1.14 x 1.57 mm
(PE-160) (PE-160)
Aspirator coupling 1.67 mm (0OD) 1.67 mm (0D)

* Please call for price and availability of polysulfone chambers.
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RC-26 and RC-26G

Chambers with Coverslip Insertion Option (continued)

Model RC-26G chamber shown in a PH-1 heated platform on a stage adapter Model RC-26G chamber shown in a PH-1 heated platform with optional
for a Nikon inverted microscope. magnetic platform clamps on a stage adapter for a Zeiss inverted
microscope.

Modular Design

The modular design of all Warner Series 20 chambers permit them to be
mounted on just about any microscope stage, including those with a
weight restriction.

Order # Model Product

W4 64-0234 RC-26 Large Bath Recording Chamber
W4 64-0235 RC-26G Large Bath Recording Chamber
W4 64-0277 P-1 Platform, non-heated

W4 64-0284 PH-1 Platform, heated

W4 64-1526 PM-1 Platform, heated magnetic

Accessories and Replacement Parts

Model RC-26G chamber on a microscope stage with in-line heater and CC-28 WA640250 SHD-26H10 _Stice Anchor for RC-28 (1.0 mm)
cable with thermistor feedback, (a typical set-up). W4 64-0251 SHD-26H/15  Slice Anchor for RC-26 (1.5 mm)
W4 64-0252 SHD-26H/20  Slice Anchor for RC-26 (2.0 mm)
W4 64-0253 SHD-26GH/10 Slice Anchor for RC-26G (1.0 mm)
W4 64-0254 SHD-26GH/15  Slice Anchor for RC-26G (1.5 mm)
W4 64-0255 SHD-26GH/20 Slice Anchor for RC-26G (2.0 mm)
W4 64-0755 PE-160/10 Polyethylene Tubing

W4 64-0707 CS-22/40 Coverslips, 22 x 40 mm

New PM-1 Heated platform with magnetic clamps, no screws needed to
secure chamber to platform.
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RC-26GS

Silicone Imaging Chamber

The classic RC-26G chamber offered in a disposable silicone format

Agar Bridge Well

Perfusion Inlet

Suction Well

» Eliminates the need for a grease seal
* Incorporates Warner's diamond fluidics
» Low cost for disposable applications

The RC-26G chamber has been one of Warner Instruments most popular
recording and imaging chambers. We now offer this classic chamber

in a disposable silicone-based format. While disposable, the RC-26GS can be
cleaned and reused until it becomes contaminated or the material fails. This
feature minimizes the cost-per-use of this chamber. The format of this new
chamber carries with it all of the features of the classic RC-26G design,
including the use of a 22 x 40 mm coverslip for the chamber floor.

A special PM-8 magnetic platform is required to secure the RC-26GS
silicone chamber and coverslip together. The new platform also features
several new innovations. See pages 59 and 60 for details.

The RC-26GS silicone chamber enables excellent access for both water-
immersion objectives and for electrodes when used with an upright
microscope. The bath volume of the RC-26GS is 234 ul/mm. The large
diamond-shaped bath area (15 x 24 mm) allows for the insertion and
removal 15 mm round coverslips. Large samples can also be directly
placed into this chamber.

The RC-26GS silicone chamber and platform requires a stage adapter to
complete the assembly for mounting onto a microscope.

Chambers are packaged in lots of two and are supplied with an ST-3
suction tube, a MAG-2 magnetic clamp (for suction tubes), a pack of #1
thickness glass coverslips (CS-22/40, 22x40 mm, 50/pkg.), and 10 feet of
PE-160 tubing.

Magnetic suction tube holder and micro-slit suction tube

RC-26GS shown in a PM-8 platform

RC-26GS
Perfusion Top View Agar Bridge
Inlet Port ) Well
U Suction
Well
¢ Side View
4 mm N | | | |
T 24 mm -
15 mm

Bath Dimensions

Specifications

Material Medical grade silicone
Bath dimensions (L x W x H) 24 x 15x 4 mm
Volume, by depth 234 pl/mm

Bottom coverglass 22 x 40 mm

Input tubing (ID x 0D) 1.14 x 1.57 mm (PE-160)
Aspirator coupling 1.67 mm (0D)

Order # Model
W4 64-1534 RC-26GS

Product

Chamber Large Bath
Silicone pack of 2

W4 64-1531 PM-8
Accessories and Replacement Parts
W4 64-0359 MAG-2
W4 64-1406 ST-3

W4 64-0707 CS-22/40
W4 64-0755 PE-160/10

Chamber Platform Magnetic

Magnetic Clamp for suction tubes

Suction Tube micro slit design

Coverslips #1 thickness 22 x 40 mm
Polyethylene Tubing

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com




RC-26Z

Open Diamond Bath for Oocyte Studies

The RC-26 with the addition of two agar bridge wells for oocyte work
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RC-26Z shown in a P-1 platform

* Designed for TEV oocyte recording RC-26Z

* Diamond shaped bath provides laminar Top View
solution flow

» Large optical imaging area

» Can be used with either upright or inverted Perfusion _| N
microscopes Inlet Port Q — Suction
() Well

« Tissue slice anchors available

— Reservoir

~ 7
\ZAgar Bridge Wells

The RC-26Z is a polycarbonate chamber, similar in design to the RC-26,

having two additional features specific for two-electrode oocyte Side View
recording: Namely, the dam height in the suction well is increased to 2.5 L
mm to provide an adequate solution level in the bath, and a second agar 1 [ LIJI_ 64

. < —T .4 mm
bridge well has been added to accommadate bath clamp electrodes. 4'_‘|1£| < === T

The RC-267 can also accommodate larger tissue slices and preparations,
and permits excellent access for electrodes. The working volume is

170 pl/mm. The chamber floor consists of a 22 x 50 mm coverslip. Bath Dimensions

The chamber is equipped with a stainless steel suction tube (1.67 mm 0D) [
together with a suction tube clamp. This insures the adjustable height 12mm
suction tube will not move once the height is set by the user. [
The RC-26Z chamber requires a platform (P-1, PH-1, or PM-1) and stage 25mm —

adapter to complete the assembly for mounting onto a microscope.

Each RC-26Z is supplied with a package of #1 thickness glass coverslips

(CS-22/50, 22 x 50 mm, 50/pkg) and 10 feet of PE-160 tubing. Order # Model Product

W4 64-0237 RC-26Z Large Bath Oocyte
Specifications Recording Chamber
Material Polycarbonate W4 64-0277 P-1 Platform, non-heated
Bath dimensions (L x W x H) 25x12x 4 mm W4 64-0284 PH-1 Platform, heated
Volume, by depth 170 pl/mm W4 64-1526 PM-1 Platform, heated magnetic
Bottom coverglass 22 x 50 mm Accessories and Replacement Parts
Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160) W4 64-0755 PE-160/10 Polyethylene Tubing
Aspirator coupling 1.67 mm (0OD) W4 64-0708 CS-22/50 Coverslips, 22 x 50 mm
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RC-27

Large Rectangular Open Bath Chamber

A large bath chamber with a large viewing area designed for tissue sections

» Designed for large tissue sections or brain
slice studies

 Large rectangular bath area accommodates
insertion of coverslips up to 12 x 24 mm

» Large optical imaging area
» Can be used with either upright or inverted
microscopes

 Slice anchors available

The RC-27 is a large bath chamber ideal for large tissue or brain slice
studies. The large imaging area increases the likelihood of viewing
desired features and the angled sides of the chamber facilitate electrode
placement.

The chamber floor consists of a 24 x 50 mm rectangular coverslip and the
bath area is 12 x 24 mm. These dimensions are useful for organotypic
slice culture studies. An adjustable spreader plate at the bath input
facilitates uniform solution flow. The working volume of the RC-27 is 413
ul per mm of solution height. The chamber is equipped with a stainless
steel aspiration tube together with a clamp.

Designed for brain or tissue slice studies, several optional slice anchors
are offered with Lycra thread spacing of 1.0, 1.5, and 2.0 mm. An anchor
kit is also available containing slice anchors (1 each) in each available
thread spacing.

The RC-27 requires a platform (P-6, PH-6, or PM-6) and stage adapter to
complete the assembly for mounting onto a microscope.

Each chamber is supplied with a package of #1 thickness glass coverslips
(CS-24/50, 24 x 50 mm, 50/pkg) and 10 feet of PE-160 tubing. Slice
anchors sold separately, see page 71.

Specifications

RC-27 shown in a PH-6 platform

Material

Polycarbonate

Bath dimensions (L x W x H)

38x12.5x4 mm

Volume, by depth 413 pl/mm

Bottom coverglass 24 x 50 mm

Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160)
Aspirator coupling 1.67 mm (0D)

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

RC-27 Top View
Suction — —1— Perfusion
Reservoir Inlet Port
I— Suction Tube Slot
Perfusion
Spreader
Plate
Side View
1
! T T I‘! .,4.4’“"‘
L
Bath Dimensions
f -]
125 mm
L\
Order#  Model Product
W4 64-0238 RC-27 Very Large Bath
Recording Chamber
W4 64-0282 P-6 Platform, non-heated
W4 64-0289 PH-6 Platform, heated
W4 64-1527 PM-6 Platform, heated magnetic
Accessories and Replacement Parts
W4 64-0755 PE-160/10 Polyethylene Tubing
W4 64-0709 CS-24/50 Coverslips, 24 x 50 mm
W4 64-0267 SHD-27KIT Slice Anchor Kit
W4 64-0194 SHD-27H/10  Slice Anchor, 1.0 mm
W4 64-0193 SHD-27H/15  Slice Anchor, 1.5 mm
W4 64-0192 SHD-27H/20  Slice Anchor, 2.0 mm
W4 64-1451 CPS-27 Perfusion Spreader Plate




RC-27D and RC-27LD

Ultra-quiet Imaging Chamber for Slice Studies

The RC-27L with a special input for applications requiring ultra quiet solution delivery

» Designed for tissue slice studies
* RC-27LD includes slice support

* Eliminates vibration associated with solution
exchange

* Allows multiplexed solution delivery without
solution switching artifacts

The RC-27D and RC-27LD chambers are designed with tissue slice studies
in mind. A large imaging field allows for maximal observation of
biological specimens. Advantages of this system over other chambers
includes the presence of a sloped inflow channel which allows for smooth
and "ultra-quiet” solution delivery.

The sloped input of these chamber allows |-V type infusion lines to deliver
drops at a fixed rate without the transfer of noise to the specimen field.

In addition, multiplexed solution delivery is now possible without the
potential for solution switching artifacts. This new technology provides
the capability of ultra-quiet solution exchange without transferring noise
to either the system or to the image.

Measurement from tissue slices is provided for by the inclusion of slice
support in the RC-27LD chamber. Slices are supported 0.5 mm above the
chamber floor. Support threads are made of Lycra and thread spacing is
0.5 mm.

The RC-27D requires a PM-7 platform and the RC27-LD requires a
PM-7D platform. Both chambers also require a stage adapter to
complete the assembly for mounting onto a microscope

Each chamber is supplied with a MAG-2 magnetic clamp for suction
tubes, a magnetic perfusion tube holder, a package of #2 thickness glass
coverslips (CS-24/60), 40/pkg), and 10 feet of PE-160 polyethylene tubing.
The RC-27LD also includes a slice support. Slice anchors are sold
separately, see page 71.

Suction
Outlet

Perfusion
Inlet

RC-27LD shown in a PM-7D heated platform

RC-27D Bath Dimensions
RC-27LD — 7
— 25.4 mm
L— 59.9 mm 4>‘
| e— 3 1 4.2 mm
38 mm —>»
18 mm
Order # Model Product

W4 64-1548 RC-27D Slice Chamber, Ultra-quiet

W4 64-1532 RC-27LD Slice Chamber, Ultra-quiet

with tissue slice support

W4 64-1529 PM-7 Chamber Platform for RC-27D

W4 64-1530 PM-7D Chamber Platform for RC-27LD

Accessories and Replacement Parts

W4 64-1550 SS-4-500V Slice Support 500 Micron

W4 64-1551 SS-4-500H Slice Support 500 Micron

W4 64-0256 SHD-27LH/10  Metal Slice Hold Down, 1 mm

W4 64-0257 SHD-27LH/15 Metal Slice Hold Down, 1.5 mm

W4 64-0258 SHD-27LH/20 Metal Slice Hold Down, 2 mm

W4 64-0259 SHD-27LP/10  Plastic Slice Hold Down, 1 mm

W4 64-0260 SHD-27LP/15 Plastic Slice Hold Down, 1.5 mm

W4 64-0261 SHD-27LP/20 Plastic Slice Hold Down, 2 mm

W4 64-0710 CS-24/60 Coverslips, 24 x 60 mm

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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RC-27L

Large Bath Chamber with Slice Supports

A large bath chamber specifically designed for tissue slice studies

RC-27L Top View

(]
=
2
3
=
@
)
7

Bath Area

_‘ 25mm

L Suction Well I-Perfusion Inlet
- Perfusion Spreader
Side View
r Suction Tube Slot
SN I i
ser A —] 4 mm
| ¥
50 mm >

» Designed for tissue slice studies
+ Permits solution flow both above and below a Specifications

tissue slice Material Polycarbonate or polysulfone*
* Provides good access for immersion optics and Bath dimensions (L x W x H) 38x18x3mm

electrodes Volume, by depth 560 pl/mm
« Can be used with either upright or inverted Bottom coverglass 24 % 50 mm

microscopes Slice support 24 x 50 x 0.5 mm thick,

. . polycarbonate, Lycra threads at 1 mm
* Slice anchors available Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160)
Aspirator coupling 1.67 mm (0D)

The RC-27L is designed with tissue slice studies in mind. The slice rests * Please call for price and availability of polysulfone chambers.
on a plastic support and is held in place by an anchor (also known as
a harp). The slice support rests 0.5 mm above the coverslip floor. This Order # Model Product
design allows the tissue slice to be perfused from both above and below, W4 64-0241 RC-27L Large Bath Chamber

which can increase the sample’s viability. Slice supports are included and W4 64-0283 P-6D

Platform, non-heated
anchors are sold separately.

W4 64-0290 PH-6D Platform, heated
The slice support is fabricated in polycarbonate. Slice anchors are W4 64-1528 PM-6D
available in polycarbonate or stainless steel. Both slice supports and slice
anchors use fine Lycra threads to secure the slice in place, allowing
maximum access to the preparation. Thread spacing on the slice support

Platform, heated magnetic

Accessories and Replacement Parts
W4 64-0755 PE-160/10 Polyethylene Tubing

is 1 mm and available thread spacing on slice anchors are 1.0, 1.5, and W4 64-0709  CS-24/50 Coverslips, 24 x 50 mm

2.0 mm. Polycarbonate or stainless steel anchor kits containing slice W4 64-0273 SS-3 Slice Support

anchors (1 each) in each available thread spacing are also available. W4 64-1533 SS-3G Grid

While the weight of the metal harp is sufficient to hold a slice in place, W4 64-0190 SHD-27LPKIT  Plastic Slice Anchor Kit

the plastic harp relies on a close apposition between itself and the W4 64-0259 SHD-27LP/10 Plastic Slice Hold-Down, 1.0 mm
chamber side walls to secure it into position. This approach can reduce W4 64-0260 SHD-27LP/15  Plastic Slice Hold-Down, 1.5 mm
pressure on the slice from the supports. W4 64-0261 SHD-27LP/20 Plastic Slice Hold-Down, 2.0 mm
The RC-27L requires a platform (P-6D, PH-6D, PM-6D)*; Also fits P-6 W4 64-0268 SHD-27LKIT  Stainless Steel Slice Anchor Kit

platform without slice support) and stage adapter to complete the W4 64-0256 SHD-27LH/10  Stainless Steel Slice Hold-Down,
assembly for mounting onto a microscope. 1 mm

Each chamber is supplied with an SS-3 slice support, 10 feet of PE-160 W4 64-0257 SHD-27LH/15  Stainless Steel Slice Hold-Down,

polyethylene tubing, and a package of #1 thickness glass coverslips 1.5 mm
(CS-24/50, 24 x 50 mm, pkg. of 50). W4 64-0258 SHD-27LH/20 Stainless Steel Slice Hold-Down,
. 2 mm
Slice anchors sold separately, see page /1. W4 64-1450 CPS-27L Perfusion Spreader Plate

* Also fits P-6 Platform without slice support.
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RC-27N

Narrow Rectangular Bath Chamber

The RC-27 design in a narrow bath configuration
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RC-27N shown in a PM-6 platform

* Rectangular, open bath chamber RC-27N
* Narrow bath RC-27NE Top View
* Accommodates tissue or brain slice specimens

. . . ]
* Applications include patch clamp, and M ‘ |n
measurements on cultured cells and tissue <|
preparations

 Slice anchors available ‘ | Perfusion
Inlet Port

Bath Area _<~‘ 25mm

The RC-27N recording chamber is a modified version of the RC-27 with a — Suction Well L Perfusion Spreader
narrower bath and smaller volume. The narrow bath can stabilize solution — Surface Inclined to
flow at high flow rates and the smaller volume improves exchange times. Bath Both Sides

The specimen area is 28 x 8 mm. The height of the bath area side walls _ .
is 2 mm, and the sides of the chamber slope away from the bath at an r Side View

angle of 15° from the horizontal. The low profile design and inclined 8‘mm E \
surfaces permit good electrode access to the specimen area. | 4mm
The RC-27N chamber requires a platform (P-8, PH-6, or PM-6) and stage !- 50 mm =.J t
adapter to complete the assembly for mounting onto a microscope. The

chamber body is manufactured from polycarbonate and the chamber floor
is formed from a 24 x 50 mm coverslip.

Order # Model Product

Each chamber is supplied with a package of #1 thickness glass coverslips

(CS-24/50, 24 x 50 mm, pkg. of 50) and 10 feet of PE-160 polyethylene W464-0239 RC-2IN Narrow Bath Recording Chamber
tubing. W4 64-0282 P-6 Platform, non-heated
W4 64-0289 PH-6 Platform, heated
Specifications W4 64-1527 PM-6 Platform, heated magnetic
Material Polycarbonate Accessories and Replacement Parts
Bath dimensions (LxWx H)  37x8x2mm W4 64-0755 PE-160/10 Polyethylene Tubing
Volume, by depth 305 pl/mm W4 64-0709 CS-24/50 COVEI’S"DS, 24 x 50 mm
Bottom coverglass 24 x 50 mm W4 64-0191 SHD-27NKIT  Slice Anchor Kit
Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160) W4 64-0197 SHD-27N/10  Metal Slice Anchor, 1.0 mm
Aspirator coupling 1.67 mm (0OD) W4 64-0196 SHD-27N/15  Metal Slice Anchor, 1.5 mm
W4 64-0195 SHD-27N/20  Metal Slice Anchor, 2.0 mm
W4 64-1452 CPS-27N Perfusion Spreader Plate

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 37



RC-27NE

Narrow Bath Chamber with Field Stimulation

A narrow-bath RC-27 with platinum field stimulation electrodes

RC-27NE
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RC-27NE shown in a PM-6 heated platform

» Designed for field stimulation studies

* Rectangular open-bath chamber Specifications
« Narrow bath Material Polycarbonate
. . . . Bath dimensions (L x W x H) 37x8x2mm
« Accommodates tissue or brain slice specimens
i . . Volume, by depth 305 pl/mm
. Apph_catlo_ns include patch clamp and Electrodes Platinum wire,
physiological measurements on cultured cells 15 cm cables with 1 mm pins
and tissue preparations Bottom coverglass 24 x 50 mm
Input tubing (ID x OD) 1.14 x 1.57 mm (PE-160)
The RC-27NE recording chamber is a modified version of the RC-27 with a Aspirator coupling 1.67 mm (0D)

narrower bath and smaller volume designed for applications requiring
electric field stimulation. Laminar solution flow is more stable in this

chamber than in the wider RC-27 chamber. Order#  Model Product

W4 64-0240 RC-27NE Narrow Bath Recording Chamber
with Field Stimulation

The working specimen area is 28 x 8 mm and there are inclined surfaces
on both sides (from 2.0 mm to 3.1 mm height). The low profile design and

S . . W4 64-0282 P-6 Platform, non-heated
inclined surfaces permits good electrode access to the specimen area.
The chamber i lied with i of plat o el des installed W4 64-0289 PH-6 Platform, heated

e chamber is supplied with a pair of platinum wire electrodes installe W464-1527 PM-6 Platform, heated magnetic

along the long parallel sides of the bath. Electrode leads are
approximately 16 cm long and terminate with 1 mm diameter pins.

The RC-27N chamber requires a platform (P-6, PH-6, or PM-6) and stage
adapter to complete the assembly for mounting onto a microscope. The
chamber body is manufactured from polycarbonate and the chamber floor
is formed from a 24 x 50 mm coverslip.

Accessories and Replacement Parts
W4 64-0755 PE-160/10